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(51)M.Kji2B01J37/02 
BOIJ 31/36 



(53) YAK 66.097.3 
(088.8) 



(72) AiBTopbi 

H306peTeHHH 



(71) SaflBHTejuH 



O. C, AtflHKOBCKHM, B. M. U^BeTKOBa, JI. A. HOBOKUlOHOBa, 

O. H. KyAHHOBa, T. A. MaxjiaKOBa, K). A. TaBpHJioB, 
JI. H. PacnonoB, B. A. ysapOB, M. H. Mycae;i$iH, 

O. M. SBSirHH H B. n. KOHOBBJiOB < 

OpAena JleHHua mhcthtyt XHMHHecKofi (|!H3hkh AH CCCP ' 
H opAeHa TpyAOBoro KpacHoro SnaMeHM 
MOCKOBCKHfi Hec|)Tenepepa6aTbiBaiomHH saeoA 



(64) CnOCOB nOJIVMEHMJI KATAJIM3AT0PA 
AJI51 nOJIHMEPHSAUHH OJIE<l>HHOB 

I 2 



HaodpereHHe othochtch k cnoco6aM noJiy- 
MCHHH KaraJiHaaTopa jfs^jin no.aHMepH3auHH 

OJie(J)HH0B. 

HsBeCTHH CnOC06u nOJiyMCKHH SblCOKOaK- 

THBHhix KOMnjieKCHbix KaTajiHsaxopOB AJi^ no- 
jiHMepHsauHH ojie^HHOB nyreM HaHeceHHH 
coeAHHeHHfi nepexoAHbix MerajiJioB Ha opra- 
HH^ecKHH HOCHTeJib, B KaqecTBe noA^oHceK 
npH 3TOM HcnoJibsyiOT KBK MHCpTHbie opraHH- 
qecKHe HocHxe-aH — no^HSXH^eH h nojinnpo- 
nHjiea [1], xau h aKXHBHbie, coAepmaiuHe 
«j)yHKUHOHa;ibHbie rpynnw hb noBepxHocxM, 
HanpHMep conojiHMepbi sxHJieHa c BHHKJiOBbiM 
cnHpxoM (2] 

HeAOcxaxKaMH 3xhx chocoSob HB^inexcH 
TO, ^To npH HaHeceHHH coeAHHCHHa nepexoA- 
Horo Mexajijia hb HnepxHyio opraHUHecKyio 
noA<no;Kxy xpeSyexcH npHMeHeHHe cJiOKHoro 
TCMnepaxypHoro pe>KHMa h BoccxaHaBJiMBaio- 
mere areHxa, b KanecxBe Koxoporo Maiue Bce- 
ro Hcncnbsyrax ajuoMHHHfiajiKHJiu, a npH Ha- 
HeceHHH coeAMHeHHH nepexoAHoro MexaJiJia «a 

aKTHBHUH HOCHXe^lfo, rflfi BOCCXaHaBJlHBaiOmHA 

areHT nacxo He bboahtch, nepexoAHbii) Mexajia 
ocTaexcfl b coctoahhh sbKcmeft BajieHTHocTK h 
no.nyHaeTCH KarajiHaarop, jieaKTHBHbiilf fijin 
Mano aKXHBHbiA b cxepeocneuH4)HHecKofl no- 
JiHMepHaauHH a-ojie(J)HHOB. 

BjiHHcafiiUHM xexHHHecKHM pemeHHeM k 
^3o6pexeHHFo HBiiHexcH cnoco6 no^yneHHH Ka- 
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TajiHsaxopa nojiKMepHsamiH oJie4>HHC 

nyrcM o6pa6oxKH XJiopHcxbiM BanaAHeM m 
jiHMepHoro HocHxe.aH — noAHgxHJreHa h.hh n< 
jinnponHJiena npH KOMHaxHofl xeMnepaxype 
nocjieAyioiueA BbiAep>KKOH b BaxyvMe nn 
50— 100° C [3]. 

HeAocxaxKOM xaKoio cnocoSa HB^inexc 
HeBosMo^HOCTb no;iyMeHHH KaxajiHsaxopa 

nOBblUieHHOH CXaGHJIbHOCTbK) aKTHBHOCXH ) 

BpeMCHH. TaK, BWXOA nojiHnponHJieHa Ha k 
TajiH3axope, npHroxoB.?ieHHOM no hsbccxhoj 
cnoco6y, aa 4 «< nojiHMepHsauHH cocxaBjiH 
640 e/e V, xoxh 3a BpcMH nojiHMepHsam 
100 — 120 MUH BbixoA no;iHMepa b onxHMa/. 
HOM cjiy^ae a^h H3BecTHor;o cnoco6a coct2 
jiHex 470 eje V. 

Uejib H3o6pexeHHfl — nojiyMCHHe Kaxa/ 
aaxopa c noBMuicHHOH cxa6HJibHOcxbio aKri 
HOCTH BO BpeMeHH, 

FIpeA^araeMbTH cnoco6 nojiyqeHHH Ka: 
AHsaxopa AJifl nojiH\tepH3auHH o;ie4)HHOB : 
K^ioHaexcH B BbiAep>KKe nojiHMepHoro hoi 
xeJiH nojiHCTHpojia hjih ero conoAWMepa b i 
KyyMC npH 50 — lOO'^C h nocjicAyromeft i 
paGoTKe xJiopHcxbiM BanaAHeM HOCHxejiH n 
KOMHaxHoA TCMnepaxype b reneHHe 5 — 10 m 
OxjiHHHxejibHbiM npHSHaxoM H3o6pexej 
HBJtHexcH HcnojibsoBaHHe B KauecTBe no 
MepHoro HOCHxeAH noAHcxHpojia h/ih ero 
noAHMepa h nopHAOK npoBCAeHHH cxaAHfl. 
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ripeA^araeMMfi cnoco6 nosBOJiHer nojiy- 
naTb KaTa;iH3aTop c noBbruicHHOii CTafiHJibHO- 

CTblO a«THBHOCTM BO BpCMeHH. TaK, BblXOH J}0 

jiHnponHJieHa Ha KarajiHsaTope, npHroTOBAe>'- 
HOM no HacTOHUieMy cnocoSy, aa 4 */ noJiHMC- 
pHaauHH cocTaBJiRGT 890 a/e V, hto npcBbi- 
uiaer b 1,5 paaa bwxoa Ha Kara^iHaaTope, no- 
jiyneHHOM no HseecTHOMy cnoco6y, npH 3tom 
Bbixoji iio^HMepa 3a BpeMH noJiHMepH3anH»i 
100 — 120 MUH jxJ\H npeAJiaraeMoro cnoco6a 
cocTaBJiHCT 490 e/a V. 

riojiHCTHpo;! HJiH cro conojiHMep Sjiaro- 
Aapa HajiHMHfO (J)eHH;ibHbix rpynn b hx Mojie- 

•KyJIHpHOft UenH JIBJIHIOTCH XHMH^ieCKlr aKTHB- 

HbiMH no OTHOineHHK) K VCU, JienKo oT^iaio- 
meMy OAHH aroM x*aopa ii nepexoaHiueMv b 
VCI3. 

HocHTe^iH Ha ochobc conojiHMepoB cth- 
pojia, nanpHMep conojiHMcp cTHpojia c ahbh- 
HHJi6eH3oyiOM, HMeioT nopHcryio crpyKxypy 
H Moryr o6^aiiaTb pasJiHMHoft bcjiuhmhoh 
•BHyTpeHHefi noBepxHOCTH h od'beMa nop b 
aasHCHMocTH OT cTeneHH cujhbkh. npoBe^e- 

HHe BOCCTaHOBJieHHfl VCI4 BHyjpH nop HOCH- 

TCJiH, o6jiaAaK)iuero chjibho pasBHToft BnyT- 
peHHCH noaepxHocTbio, aKTHBHofi no otiHoiuc- 
HHio *K VCU, no3&o;iaeT no;iyHaTb aKTKBHbie 
KarajiHsaTopbi. 

Cnoco6 3aKjiK>qaeTCH b cJiejxyiomeM. Flo- 

JlHMepHblH HOCHTeJlb — nOJlHCTHpOJI HJIH CFO 

conojiHMepbi BbiAep>KHBaK;T a TeneHHe 3 — 4 h 
B BaKyyMe ro 10^^ mm pr. ct. npH 50 — lOO'^C, 
aareM o6pa6aTbiBaK)T ero napaMH VCI4 b re- 
^eHHe 5 — 10 MUH, FIpoHcxoAHT SbicTpan pe- 
aKUHH VCU c noA«no}KKOH, npHBOAHiuan k 06- 
paaoBaHHK) TsepAofl ^aahi VCI3 Ha noeepx- 
HocTH HocHTejia. B peayjibTaxe SToro 6ejibie 

MaCTHUbl HOCHTejlfl OKpaiUHSaiOTCfl B (|)HO/ie- 

TOBbifl UBex. KojiHMecTBo HaneceHHoro VCI3 
MOHCHO pery^iHpoBaxb, saAaaaji HcxoAHoe ko- 
jiH«iecTB0 VCU. riocjie HanecenHH o6pa3eu 
oTKaqHBaiot ao 10-^ mm pT. ct. npH 70 — 

Isor C. 

riojiyMeHHbij) TaKHM oCpasoM KaTajiMaa- 
Top B coHeraHMH c MerajiJiopraHHqecKHMH 

COeAHHeHHHMH HBJlHeTCH BblCOKOaKTHBHblM 

KaTajiHsaropoM jiJin cTepeocneuH4)HHecKoft 
nojiH'MepHsauHH nponHJiena h ApyrHX a-oJie- 

(|)HHOB H nOJTiHMepH3aUHH STHJieHB. 

ripHMcp 1. 0,26 a conojiHMepa CTHpo- 
jia c AHBHHHJi6eH30jioM c yitejibHofi noaepx- 
HOCTbK) 260 CM^/a H oe-beMOM nop 1,5 cM^a 
BbiAep>KHBaK)T B BaKyyMe b TeMeuHe 4 h npu 
80** C, ox^a>KAaiOT ao woMHaxHOH TeMnepa- 
Typbi H o6pa6aTb!BaK>T napaMH VCU b kojih- 
HecTBe 0J53 a b TewenHe 5 muh. ripoHcxoAHT 
peaKiiHH c HOCHTCJieM, H OH cpaay oKpainH- 
BaeTCfl B <{)HOJieTOBbift UBCT B peayjibTare 06- 
paaoBaHHH VCI3. nojiyneHMbiH KaxajiHaaTop 
OTKamiBaioT ao 10~^ mm pT. ct. npH 80** C, 
<I>H3HKo-XHMH«iecKHft aHaAH3 HOKasa;!, ^TO 06- 
paaeii coAepxcHT 31,1 sec. % VCU, ocTajib- 

HOe — HOCHTeJIb. ♦ 
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0,063 a HaneceHHoro KaTajiHsaTopa, co- 
Aepxcamero 0,0195 a VCU, 0,0429 a Al(i^Bu)z 
H 50 MA H-renraua aarpyxcaiOT b CTeKjiHHHbiA 
peaKTop. c Mema^iKOH. FIpH TCMnepaType 60** C 
noAaiOT nponHJicH h seAyx nojiiHMepHaauHFO 
npn nocTOHHHOM B xoAe onbira AaBJieHHH npo- 
nH-iena 470 mm pr. ct. 3a 2 h noJiynaiOT 490 a 
nojinnponHJiena b pacwexe Ha J a V h 1 ar. 

n p H M e p 2. HaHeceHHbift KaTajiHsaxop 
noAynaiOT, Kan onHcano. b npHMepe L 

CoAep>KaHHe VCU cocxaBjinex 32,4 aec. %, 
67,6 Bee. % — HOCHxejib. 

0,0462 a KaxajiHsaxopa, coAep>Kamero 
0,015 a VCI3, 0,0251 a Al(t-Bu)3 h 50 ma 
«-rcnxaHa 3arpy>KaK)T b peanxop. IlpH 
xcMnepaxype 80"* C noAaiox sxHjieH m 
BeAyx noAHMepHaauHfo npn nocxoHHHOM b xo- 
Ae onbiTa AaBjieHHH MOHOMepa 223 mm px. ex. 
3a 3 waca nojiywawx J 1,2 a noAHMepa hjih 
8.1 Ka nioJiH3XHJieHa b pacvexe na 1 2 V h 
I ar. 

ripHMep 3. 1,2 2 cycneH3H0HHoro no- 
jiHcxHpojia BbiAep>KHBaiox B BaKyyMe b xene- 
HHe 4 H npn 70** C, oxJiascAaiox ao KOMHax- 
HoA xeMnepaxypbi h o6pa6axbiBaK>T napaMH 
VCU B KOJiH<iecTBe 0,12 e b TeueHHe 10 muh. 

OpOHCXOAHT 6bICTpaA peaKUMH C HOCHXe- 

jieM H OH OKpauiHBaexcfl b 4>HOJieTOBbift UBex, 
KaxajiHsaxop oTKa4HBa]oi ao 10"^ mm px. ex. 
npH 70*^ C. 

rio AaHHbiM 4>'^3HKO-xHMHqecKoro aHajiHsa 
o6pa3eu coAepjKBJi 6,6 Bee. % VCU, 
93,4 Bee. % — HocHxeJiH. 

0.204 e KaxajiHaaxopa, coAepKamero 
0,0135 a VCU, 0,038 a Al(i-Bu)3 h 50 ma 
Ai-renxana 3arpy>Kaiox b peanxop. FIpH xeM- 
nepaxype 60** C noAaK)x nponnjiea h BeAyT 
nojiHMepiHsauHK) npH nocxoHHHOM B xoAC onw- 
xa AaBJieHHH MOHoMepa 470 mm px. ex. 

;3a 2 «^ 40 MUH noAy^eno 0,2 a nojiHnpo- 
HHAena hah 78 a noJiHMepa b pacMexe na I a 
V H ! ar. 

n p H M e p 4. HaHeceuHWH KaxajiHsaxop 
nojiy»iaK)x, kbk onncaHO b npuMepe 1. 

CoAepjKaHHe VCU cocxaBAnex 43 Bee, %, 
57 Bee, % — HOCHxejJb. 

0,02 a KaxajiHaaxopa, coAep>Kamero 
0,0086 a VCU. 0,042 a Al(t-Bu)3 h 17 ma 
w-renxaHB aarpyHcaiox b AiHJiaxoMexp, cHa6- 
>KeHHhifi MeujajiKofl, h bboaht xyAa 0,47 2 
xcKAKoro a-6yxeHa. TepMOcxaxHpywx npH 
50** C. 

3a 4 <f noAyMeno 0,45 a nojiH-a-6yxeHa 
hah 163 a nojiHMepa b pacnexe na 1 a V. 

OopMyjia H3o6pexeHHH 

Cnoco6 nojiyHeHHH KaxaAHsaxopa ajih no- 
jiHMepHsauHH OAe4)HHOB, BKJiio^aiomHft o6pa- 
6oxKy xJiopucxbiM BanaAHeM noAHMepnoro 
HOCHxeAH npiH KOMHaxHoft TCMnepaxype h bm- 
Aep>KKy b BaKyyMe npH 50 — 100** C. oxah- 
qaioiUHAcH xeM, hxo, c ueJibio noAyMeHHJi 
KaxaAHsaxopa c noBwiiieHHoft cxadHJibHOcxbio 
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aKTffBHOCTH BO BpeMCHH, B KaweCTBC HOCHTC- 

jiH HcnojibsyioT nojiHCTHpoji HJiH ero conojiH- 
Mep H cHaqajia npoBOAHT BHAepxcKy, a sa- 
TCM o6pa6oTKy b re^eHHe 5 — 10 muh. 
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(54) METHOD OF OBTAINING CATALYST 
FOR POLYMERIZATION OF OLEFINS 

The invention relates to methods of obtaining a catalyst for polymerization of olefins. 

Methods are known for obtaining highly-active complex catalysts for polymerization of 
olefins by applying compounds of transition metals onto an organic carrier, wherein both inert 
organic carriers — polyethylene and polypropylene [1], and active, comprising functional groups 
on the surface thereof, for example, copolymers of ethylene with vinyl alcohol [2], are used as 
the substrate. 

Drawbacks of these methods are that when compounds of a transition metal are applied 
onto an inert organic substrate, it is necessary to use a complex temperature mode and restoring 
agent, which more often than not is aluminoalkyl, and when a compound of a transition metal is 
applied onto an active carrier, wherein a restoring agent is often not introduced, the transition 
metal remains in a state of high valence and a catalyst is prepared that is inactive or of low 
activity in the stereospecific polymerization of a-olefins. 

The technical solution most similar to the invention is a method of obtaining a catalyst 
for polymerization of olefins by processing with vanadium chloride the polymeric carrier - 




polyethylene or polypropylene at room temperature with subsequent aging in vacuum at 50 - 
100''C[3]. 

A drawback of such a method is that it is not possible to prepare a catalyst with high 
stability of activity in time. Thus, the yield of polypropylene on a catalyst prepared in 
accordance with the known method is 640 g/g V after 4 hours of polymerization, although the 
yield of polymer in the optimum case with the known method is 470 g/g V after a polymerization 
periodof 100- 120min. 

The object of the invention is to prepare a catalyst with increased stability of activity in 

time. 

The proposed method of obtaining a catalyst for polymerization of olefins consists in 
holding a polymer carrier of polystyrene or a copolymer thereof in a vacuum at 50 — lOO^C and 
subsequently processing the carrier with vanadium chloride at room temperature for 5 - 10 min. 

Distinctive features of the invention are the use of polystyrene or a copolymer thereof as 
the polymer carrier and the order in which the steps are carried out. 

The proposed method makes it possible to obtain a catalyst with enhanced stability of 
activity in time. Thus, the yield of polypropylene on a catalyst prepared in accordance with the 
instant method, for four hours of polymerization, is 890 g/g V, which exceeds by 1 ,5 times the 
yield on a catalyst prepared in accordance with the known method, wherein the yield of polymer 
for a polymerization time of 100 - 120 min for the proposed method is 490 g/g V. 

Polystyrene or a copolymer thereof, due to the presence of phenyl groups in their 
molecular chain, are chemically active in respect to VCI4 , easily releasing one chlorine atom and 
converting to VCI3. 

Carriers on the base of styrene copolymers, for example a copolymer of styrene with 
divinylbenzol, have a porous structure and may have a different value of the inner surface and 
the volume of the pores depending on the degree of cross-linking. Carrying out restoration of 
VCI4 inside the pores of a carrier having a strongly developed inner surface that is active in 
respect to VCI4 makes it possible to obtain active catalysts. 

The method consists in the following. A polymer carrier - polystyrene or a copolymer 
thereof, is held for 3 - 4 hours in a vacuum to 10'^ mmHg at 50 - lOO^C, then processed with 
VCI4 vapors for 5 - 10 min. A rapid reaction of VCI4 with the substrate takes place, resulting in 
the formation of a solid phase of VCI3 on the surface of the carrier. As a result of this, the 
white particles of the carrier are colored in a violet color. The amount of applied VCI3 may be 
adjusted, setting the initial amount of VCI4. After application, the sample is pimiped out to 
10-^mmHgat70-80°C. 




The catalyst thus obtained in combination with metalorganic compounds is a highly- 
active catalyst for stereospecific polymerization of propylene and other a-olefins and 
polymerization of ethylene. 

Example 1. A copolymer of styrene with divinylbenzol in an amount of 0.26 g, with a 
specific surface of 260 cmVg and a pore volxmie of 1 .5 cm^/g, is held in a vacuum for 4 hours at 
80°C, cooled to room temperature and treated with vapors of VCI4 in an amount of 0.153 g for 5 
min. A reaction with the carrier takes place, and it is immediately colored in a violet color as a 
result of the formation of VCI3. The obtained catalyst is pumped out to 10*^ mmHg at 80°C. A 
physicochemical analysis showed that the sample contained 31.1 wt.% of VCI3, the balance — 
carrier. 

An applied catalyst in an amount of 0.063 g, containing 0.0195 g of VCI3, 0.0429 g of 
Al(i-Bu)3, and 50 ml of /i-heptane are loaded into a glass reactor with a stirrer. Propylene is fed 
in at a temperature of 60°C and polymerization is carried out at a pressure of the propylene that 
is 470 mmHg and constant during the experiment. After 2 hours 490 g of polypropylene are 
obtained on the basis of 1 g of V and 1 at. 

Example 2. The applied catalyst is prepared as described in example 1 . 

The content of VCI3 is 32.4 wt.%, that of the carrier - 67.6 wt.%. 

The catalyst in an amount of 0.0462 g, comprising 0.015 g of VCI3, 0.0251 g of 
Al(i-Bu)3, and 50 ml of w-heptane are loaded into a reactor. Ethylene is supplied at a 
temperature of 80*^0 and polymerization is carried out at a constant pressure of the monomer of 
223 mmHg during the experiment. In the course of 3 hours 1 1.2 g of the polymer are obtained 
or 8.1 kg of polyethylene on the basis of 1 g of V and 1 at: 

Example 3. A polystyrene suspension in an amoimt of 1.2 g is held in a vacumn for 4 
hours at 70°C, cooled to room temperature 9nd treated with vapors of VCI4 in an amount of 
0.12 g for 10 min. 

A rapid reaction with the carrier takes place and it is colored in a violet color, the catalyst 
is pumped out to 10'^ mmHg at 70°C. 

According to the data of a physicochemical analysis, the sample contained 6.6 wt.% of 
VCI3, 93.4 wt.% of the carrier. 

A catalyst in an amount of 0.204 g, comprising 0.0135 g of VCI3, 0.038 g of Al(i-Bu)3 
and 50 ml of w-heptane are loaded into the reactor. Propylene is supplied at a temperature of 
60°C and polymerization is carried out at a pressure of the monomer of 470 mmHg which is 
constant in the course of the experiment. 

In the course of 2 hours 40 min, 0.2 g of polypropylene or 78 g of the polymer are 
obtained on the basis of 1 g of V and 1 at. 




Example 4. The applied catalyst is prepared as described in example 1 . 
The content of VCI3 is 43 wt.%, that of the carrier - 57 wt.%. 

The catalyst in an amount of 0,02 g, comprising 0.0086 g of VCI3, 0.042 g of Al(i-BU)3 
and 17 nil of w-heptane is loaded into a dilatometer provided with a stirrer and 0.047 g of liquid 
a-butene is introduced therein. Thermosetting is carried out at 50°C. 

Poly-a-butene in an amount of 0.45 g or 163 g of the polymer are obtained in the course 
of 4 hours on the basis of 1 g of V. 

Claim 

A method of obtaining a catalyst for polymerization of olefins, comprising processing a 
polymer carrier with vanadium chloride at room temperature and holding in a vacuimi at 50 — 
lOO^C, characterized in that in order to prepare a catalyst with increased stability of activity in 
time, polystyrene or a copolymer thereof is used as the carrier and at first the holding is carried 
out and then the processing for 5 - 10 min. 

Sources of information taken into account during the examination: 
L Patent France No. 1550186, class C 08 F, published 1967. 

2. Patent US No. 3396155, class 260-80.78, pubhshed 1968. 

3. USSR Inventor's Certificate No. 569223, class B 01 J 37/02, 1973. 



